Abstract. Mixtures of two or three spring wheat cultivars (Tähti/Kadett; Tähti/Kadett/ Tapio) were grown on experimental plots and the resulting crops were analyzed by selected procedures to indicate breadmaking quality. The quality tests included tests on the protein content, sedimentation values and rheological properties of doughs. Comparisons between mixtures and the means of pure components did not show any definite variations in terms of major quality characteristics. The quality of mixtures appears to be predictable from the performance of the pure components. The present study suggests that mixtures give equal quality compared with pure stands.
Introduction
The yield and quality of a wheat crop are both governed by genetic and environmental factors. In a hard climatic region used for wheat production, such as Finland, yearly fluctuations in the quantity and quality of the crop are a major problem. Genotype-environment interactions are strongly involved in these variations. Therefore, there is a hypothesis that the use of mixtures of cultivars might help in stabilizing the crop in terms of yield, disease resistance, or end-use properties. Available data (Marshall and Brown 1973, Wolfe 1985) suggest that cultivar mixtures can improve yield stability by reducing the genotype-environment interaction and by improving crop resistance to plant pathogens. However, very little attention has been paid to the assessment of whether mixtures can affect crop quality.
In the present study we have grown mixtures of two or three spring wheat cultivars over two years in small scale field trials in order to obtain an idea of the potential of mixed cropping with respect to wheat quality. The purpose of the study was to record wheth- Harvested wheat samples were dried to 13 -14 % moisture. Hectolitre weight, 1000 kernel weight and the falling number of the samples were determined according to standard procedures applied in Finland (Anon 1979) .
Results of these measurements and the yields obtained are given on a 15 % moisture basis.
Subsamples of 200 g were separated and milled to about 67-70°7o extraction on the Brabender Junior laboratory mill. This mill produces flours with ash contents of about 0.6-0.7 % (dm). The flour samples were used in sedimentation tests and mixograph measurements.
Protein content of the samples was determined by the near infra-red reflectance (NIR) procedure (Anon 1983 ) using an Inframatic 8100 apparatus (Per Con Prufgeräte GmbH, Hamburg, FRG) . Sedimentation values were determined by the standard procedure (Anon 1978) . SDS-sedimentation volumes were determined using the procedure described by Axford et al. (1979) .
Water absorption capacities of the flour samples were measured using a centrifuge method described by Sosulski (1962) . He reported on a high correlation between centrifuge absorption and farinograph absorption. In the present study, absorption recorded in the centrifuge test was used in mixograph measurements. In the present study we have assumed that mixogram determinations made with adjusted water additions would provide more information on rheological properties of dough than mixograms made with a constant water addition. Mixograms were determined by a standard procedure (Anon 1983 ) using a 10 mg mixer.
All analytical measurements were made in duplicate using samples from two replicative treatments. Means of the four individual measurements are given in the tables.
Results and discussion
The data reported in this study suggest ( Table 1 ) that most of the agronomical char- Table 2 shows the inherent quality characteristics of the samples from various treatments. In accordance with the data shown in Table 1 , the quality of mixtures appears to be in a range that could be anticipated from simple arithmetical calculations, which are confirmed by mixograms of pure stands and their mixtures (Fig. 1) . Thus we did not find evidence of any definite quality improvement in mixtures compared with the means of the pure components. These observations support recent data by Sammons and Baenziger (1985) , who also reported that cultivar mixtures of winter wheat had no effect on the milling and baking quality in relation to pure stands. Furthermore, Wolfe et al. (1981) reported that the grain quality of barley mixtures differs little from the mean of the components in terms of protein content and malt extract. Consequently, it appears that prediction of the grain quality of mixtures on the basis of pure components is simpler than that of disease resistance or performance of yield. The present study was carried out in circumstances where experimental plots were not affected by wheat diseases. Flowever, our recent studies (Karjalainen and Salovaara 1986) suggest that Septoria nodorum can affect wheat quality. As it is well-known (Wolfe 1985 ) that growing mixtures is beneficial particularly under disease stress conditions, more attention should be paid to studying whether cultivar mixtures could also improve the quality of wheat under disease stress compared to pure stands.
